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JUL  2  2  1980 

Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 

Inclosed  Is  a  copy  of  the  Site  1  -  Basin  Brook  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  Is  presented  for  your  use  and  Is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  In  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Incl 

As  stated 


Sincerely, 


Colonel,  Corps  of  Engineers 
Division  Engineer 
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Site  1  -  Basin  Brook 
Chatham 

Carroll,  New  Hampshire 
Basin  Brook  tributary  to 
Cold  River 
31  October  1979 


Site  1  -  Basin  Brook  Dam  consists  of  a  zoned  earth  embank¬ 
ment  with  an  excavated  emergency  spillway  on  the  right  side. 

The  dam  has  a  curved  alignment  and  is  approximately  1,080 

ft.  long,  overall,  with  a  hydraulic  height  of  43  ft.  The  dam 
was  built  in  1969  as  a  Public  Law  566  flood  control  structure. 
Recreational  facilities  were  also  incorporated  with  the  develop¬ 
ment  of  the  site. 

Due  to  the  extent  of  downstream  development  that  would 
be  affected  in  the  event  the  dam  were  to  fail.  Site  1  -  Basin 
Brook  Dam  is  confirmed  as  having  a  "high"  hazard  potential 
in  accordance  with  Corps  of  Engineers  guidelines. 

The  dam  is  in  good  condition,  based  on  a  visual 
examination  of  the  structure.  There  was  no  evidence  of 
settlement,  lateral  movement  or  other  signs  of  structural 
failure,  or  other  conditions  which  would  warrant  urgent 
remedial  action. 

Based  on  the  "intermediate"  size  and  "high"  hazard  potential 
classifications,  in  accordance  with  Corps  of  Engineers  guide¬ 
lines,  the  test  flood  for  this  dam  is  the  Probable  Maximum 
Flood  (PMF) .  With  the  water  level  at  the  top  of  dam,  the 
total  spillway  capacity  is  approximately  8,000  cfs.  Hydraulic 
analyses  indicate  that  the  test  flood  outflow  of  4,600  cfs 
(inflow  7,200  cfs  or  2,400  csm)  can  be  passed  with  a  free¬ 
board  of  about  1.8  ft.  and  with  an  unused  surcharge-storage 
of  about  170  acre-ft.  remaining. 

The  State  of  New  Hampshire  Water  Resources  Board, 
owner  of  the  dam,  should  implement  several  remedial  measures, 
including  placing  fill  at  the  upstream  toe  of  the  earth  em¬ 
bankment  where  erosion  has  occurred  and  monitoring  flow  from 
the  blanket  drain  outlets,  as  outlined  in  Section  7.3.  This 
work  should  be  implemented  by  the  Owner  within  two  years 
after  receipt  of  this  report.  The  Owner  should  also  prepare 


a  formal  operations  and  maintenance  manual  for  the  dam  and 
establish  an  emergency  preparedness  plan  and  downstream  warning 
system  that  would  compliment  the  State’s  existing  disaster 
operations  plan,  "Link-Up". 


HALEY  &  ALDRICH,  INC. 
by : 
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ALOfttCH,  JR. 


This  Phase  I  Inspection  Report  on  Site  1  -  Basin  Brook  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  Mahers.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recoaaendatlon a  are 
consistent  with  the  Recoaaended  Guidelines  for  Safety  Inspection  of 
Daas,  and  with  good  engineering  Judgaent  and  practice,  and  la  hereby 
eubaltted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Engineering  Division 


ARAMAST  HAHTESIAN,  CHAIRMAN 

Geotechnical  Engineering  Branch 

Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Bnglneerlng  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  office  of  Chief  of  Engineers,  Washington, 

DC  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  Investigation;  however,  the  investigation  is  in¬ 
tended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection ,  such 
action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure . 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  in¬ 
spection  can  there  be  any  chance  that  unsafe  conditions  will  be 
detected. 

Phase  I  Investigations  are  not  intended  to  provide  de¬ 
tailed  hydrologic  and  hydraulic  analyses.  In  accordance 
with  the  established  Guidelines,  the  test  flood  is  based  on 
the  estimated  "probable  maximum  flood"  for  the  region 
(greatest  reasonably  possible  storm  run-off) ,  or  a  fraction 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test 
flood  should  not  be  interpreted  as  necessarily  posing  a 
highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an 
aid  in  determining  the  need  for  more  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  dam, 
its  general  condition  and  the  downstream  damage  potential. 
Consideration  of  downstream  flooding  other  than  in  the 
event  of  a  dam  failure  is  beyond  the  scope  of  this  investi¬ 
gation  . 
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The  Phase  I  Investigation  does  not  include  an  assess¬ 
ment  of  the  need  for  fences,  gates,  no-trespassing  signs, 
repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespass  and  provide  greater 
security  for  the  facility  and  safety  to  the  public.  An 
evaluation  of  the  project  for  compliance  with  CSHA  rules 
and  regulations  is  also  excluded. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


SITE  1  -  BASIN  BROOK  DAM 
NH  00479 


SECTION  1  -  PROJECT  INFORMATION 


1.1  General 


a.  Authority.  Public  Law  92-367,  August  3,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of  En¬ 
gineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 

of  supervising  the  inspection  of  dams  within  the  New  England 
Region . 

Haley  &  Aldrich,  Inc.  has  been  retained  by  the  New  England 
Division  to  inspect  and  report  on  selected  dams  in  the  States 
of  New  Hampshire  and  Maine.  Authorization  and  notice  to  pro¬ 
ceed  were  issued  to  Haley  &  Aldrich,  Inc.  under  a  letter 
dated  31  October  1979  from  Colonel  William  E.  Hodgson,  Jr., 
Corps  of  Engineers.  Contract  No.  DACT33-8Q-C-0009  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work.  Camp, 

Dresser  &  McKee,  Inc.  was  retained  as  consultant  to  Haley  & 
Aldrich,  Inc.  on  the  structural,  mechanical/electrical  and 
hydraulic/hydrologic  aspects  of  the  Investigation. 

b.  Purpose  of  Inspection.  The  primary  purposes  of 
the  National  Dam  Inspection  Program  are  to : 

1.  Perform  technical  inspection  and  evaluation 
of  non-Federal  dams  to  identify  conditions  which  threaten 
the  public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 

2.  Encourage  and  prepare  the  states  to  initiate 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location.  The  dam  is  located  at  the  eastern  end 
of  the  reservoir  it  forms  as  shown  on  the  Location 
Map,  page  vii.  The  center  of  North  Chatham,  New  Hampshire 
is  approximately  two  miles  south  of  the  dam  site.  The 


latitude  and  longitude  of  the  dam  site  are  N44  16.2'  and 
W71°01.2'.  Flow  from  the  dam  is  conveyed  easterly  by  Basin 
Brook  into  Maine  where  it  joins  the  Cold  River  approximately 
4,000  ft.  downstream  of  the  dam. 

b.  Description  of  Dam  and  Appurtenances.  Site  1  - 
Basin  Brook  Dam  consists  of  a  zoned  earth  embankment  with 

an  excavated  and  revegetated  emergency  spillway  on  the  right 
side.  The  earth  embankment  has  a  curved  alignment  and  is 
approximately  740  ft.  long  with  a  hydraulic  height  of  43 
ft.  The  emergency  spillway  has  a  crest  length  of  about  225 
ft.  and  is  in  a  side  channel  configuration  to  direct  flow 
around  the  right  end  of  the  embankment.  The  overall  center- 
line  length  of  the  dam,  embankment  plus  emergency  spill¬ 
way,  is  about  1,080  ft. 

The  embankment  crest  is  unpaved  and  about  16  ft.  wide. 
Side  slopes,  both  upstream  and  downstream,  are  3  horizontal 
to  1  vertical.  The  left  end  of  the  embankment  terminates 
against  a  rising  bedrock  surface.  On  the  right,  the  end 
of  the  embankment  forms  the  left  side  of  the  emergency  spill¬ 
way.  Positive  cutoff  from  the  bottom  of  the  embankment  to 
the  underlying  bedrock  is  provided  by  a  trench  filled  with 
compacted  glacial  till. 

Normal  runoff  flow  is  carried  by  the  principal  spill¬ 
way,  which  is  a  drop  inlet  closed  conduit  structure  con¬ 
sisting  of  a  two-stage  reinforced  concrete  riser.  The  riser 
portion  of  the  principal  spillway  is  located  within  the  re¬ 
servoir  on  the  upstream  slope  at  about  the  middle  of  the  dam. 
close  to  the  prior  alignment  of  Basin  Brook.  The  riser 
connects  to  a  36-in.  diameter  reinforced  concrete  pipe  which 
conducts  flow  through  the  dam  and  outlets  into  a  riprapped 
plunge  pool.  A  reservoir  drain  has  been  incorporated  with 
the  principal  spillway. 

An  internal  blanket  drain  has  been  provided  and  consists 
of  a  trench  filled  with  clean  gravelly  soils  connected  to  two 
9-in.  nominal  diameter  asphalt  coated  corrugated  metal  pipes. 
Seepage  is  conducted  by  the  two  pipes  to  the  plunge  pool 
where  they  outlet,  one  on  either  side  of  the  principal  spill¬ 
way  outlet. 

A  boat  ramp  and  paved  parking  lot  form  the  approach  to 
the  emergency  spillway.  The  parking  lot  connects  to  the  site 
access  roadway. 

c.  Size  Classification.  The  storage  to  the  top  of 
Site  1  -  Basin  Brook  Dam  is  estimated  to  be  1,360  acre-ft. , 
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and  the  corresponding  hydraulic  height  of  the  dam  is  approxi¬ 
mately  43  ft.  Storage  of  from  1,000  to  50,000  acre- ft.  and/ 
or  a  height  of  from  40  to  100  ft.  classifies  a  dam  in  the 
"intermediate"  size  category,  according  to  the  guidelines 
established  by  the  Corps  of  Engineers. 

d.  Hazard  Classification.  The  dam  is  currently 
classified  as  having  a  "high"  hazard  potential  in  the  Corps  of 
Engineers  National  Inventory  of  Dams.  Dam  failure  analysis 
computations  in  Appendix  D,  which  are  based  on  "Guidance 

for  Estimating  Downstream  Dam  Failure  Hydrographs",  con¬ 
firm  this  classification.  A  failure  of  Site  1  -  Basin  Brook 
Dam  would  result  in  the  destruction  of  approximately  8  to 
10  homes  and  cottages  located  about  1.7  mi.  downstream 
of  the  dam.  Potential  loss  of  life  is  more  than  a  few. 

e.  Ownership.  The  name,  address  and  phone  number 
of  the  current  owner  of  Site  1  -  Basin  Brook  Dam  are: 

Water  Resources  Board 
State  of  New  Hampshire 
37  Pleasant  Street 
Concord,  New  Hampshire  03301 
Phone:  (603)  271-3406 

Mr.  Vernon  A.  Knowlton  is  the  Chief  Engineer  of  the 
Water  Resources  Board. 

f.  Operator .  The  Water  Resources  Board  of  the  State 
of  New  Hampshire  has  been  responsible  for  operation,  main¬ 
tenance  and  safety  of  the  dam  since  it  was  built  in  1969. 

The  Board  may  be  reached  at  the  address  and  phone  number 
listed  above.  The  Water  Resources  Board  does  not  designate 
a  particular  individual  as  operator  of  a  specific  dam  but 
operates  all  state-owned  dams  by  their  staff  of  engineers 
and  operators  on  a  continual  basis. 

g.  Purpose  of  Dam,  Site  1  -  Basin  Brook  Dam  was  built 
for  watershed  protection,  flood  prevention  and  recreation. 

h.  Design  and  Construction  History.  The  dam  was  designed 
by  the  Soil  Conservation  Service  of  the  U.S.  Department 

of  Agriculture  in  conjunction  with  the  Carroll  County  Con¬ 
servation  District,  New  Hampshire  Water  Resources  Board 
and  U.S.  Forest  Service.  The  dam,  associated  appurtenant 
structures  and  recreational  facilities  were  constructed 
by  the  Robie  Construction  Company,  Inc.  of  Manchester,  New 
Hampshire,  in  1969.  Records  of  the  dam's  design  and  con¬ 
struction  history,  including  contract  documents  and  as- 
built  drawings  are  available  through  the  Soil  Conservation 
Service  office  in  Durham,  New  Hampshire. 


i.  Normal  Operational  Procedures.  Site  1  -  Basin  Brook 
Dam  is  a  self-regulating  facility  with  no  flashboards,  stoplogs 
or  gated  outlets  other  than  the  reservoir  drain.  The  opera¬ 
tional  procedures,  therefore,  are  confined  to  inspecting  the 
principal  spillway  inlets  to  insure  that  they  are  clear  of 
debris . 

1 . 3  Pertinent  Data 

All  elevations  reported  herein  are  based  on  or  were  measured 
relative  to  elevations  appearing  on  as-built  drawings  of  the 
dam.  Based  on  a  comparison  with  information  given  on  the  USGS 
Wild  River  Quadrangle  Map,  it  appears  reasonable  to  assume 
that  the  elevations  on  the  drawings  are  based  on  National 
Geodetic  Vertical  Datum  (NGVD) . 

a.  Drainage  Area.  The  drainage  area  tributary  to  the  dam 
site  is  3.0  sq .  mi .  The  watershed  is  completely  undeveloped 
heavily  forested  mountainous  terrain.  With  reservoir  at  top  of 
dam,  the  water  surface  area  accounts  for  approximately  5  per¬ 
cent  of  the  total  drainage  area. 

b.  Discharge  at  Dam  Site 

1.  Outlet  works  (24-in.  diameter 
reservoir  drain  at  invert  El. 

646.5) . 


2 .  Maximum  known  flood  at  dam 

site . 

3.  Ungated  principal  spillway 

capacity  at  crest  of  emer¬ 
gency  spillway . 

4.  Ungated  principal  spillway 
capacity  at  crest  of  riser... 

5.  Gated  spillway  capacity  at 

normal  pool  elevation . 

6 .  Gated  spillway  capacity  at 
test  flood  pool  elevation.... 

7.  Total  project  capacity  at 

top  of  dam. . . . 

8.  Total  project  discharge  at 
test  flood  pool  elevation.... 


90  cfs  with  reservoir 
level  at  principal 
spillway  orifice  in¬ 
vert  El.  661.5 

Unknown 

185  cfs  at  El.  675.5 
60  cfs  at  El.  670.5 
Not  applicable 
Not  applicable 
8,000  cfs  at  El.  681.5 
4,600  cfs  at  El.  679.7 


c*  Elevation  (ft.  above  NGVD) 

1.  Streambed  at  centerline  of 


2.  Maximum  tailwater .  Unknown 

3 .  Upstream  portal  invert 

diversion  tunnel .  Not  applicable 

4.  Recreation  pool .  661.5 

5.  Full  flood  control  pool .  675.5 

6.  Spillway  crest 

Invert  of  principal  spillway 

orifices .  661.5 

Crest  of  principal  spillway 

weirs .  670.5 

Crest  of  emergency  spillway..  675.5 

7.  Design  surcharge  -  original 

design .  681.3 

8.  Top  of  dam .  681.5 

9.  Test  flood  surcharge .  679.7 

d.  Length  of  Reservoir  (mi.  estimated) 

1.  Maximum  pool .  0.80 

2.  Recreation  pool .  0.44 

3.  Flood  control  pool .  0.76 

e.  Storage  (acre-ft.) 

1.  Recreation  pool .  110 

2.  Flood  control  pool .  847 

3 .  Spillway  crest 

Invert  of  principal  spillway 

orifices .  110 

Crest  of  principal  spillway 

weirs .  527 

Crest  of  emergency  spillway. .  847 

4.  Top  of  dam .  1,360 

5.  Test  flood  pool .  1,190 

f .  Reservoir  Surface  (acres ) 

1.  Recreation  pool .  28.5 

2.  Flood  control  pool .  73.0 

3.  Spillway  crest 

Invert  of  principal  spillway 

orifices .  28.5 

Crest  of  principal  spillway 

weirs .  59.0 

Crest  of  emergency  spillway..  73.0 

4  .  Top  o  f  dam . .  94.0 

5.  Test  flood  pool .  87.7 

g.  Dam 
1 .  Type 
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Earth  embankment 


.■  w  _  - 


2.  Centerline  length . 

3.  Height . 

|  4.  Top  width  of  embankment 

5.  Side  slopes . 

6.  Zoning . 

I 


7 .  Impervious  core 

8.  Cutoff . 


9 .  Grout  curtain 

10.  Other . 


1,080  ft.  including 
emergency  spillway 
43  ft. 

16  ft. 

3H  to  IV  both  U/S  and 
D/S 

Zone  I  -  Embankment  core 

and  cutoff  trench 
very  dense 
glacial  till 
Zone  II  -  D/S  and  U/S 

shells  -  dense 
gravelly  soil 
Zone  III  -  Blanket  drain  - 
dense  clean 
gravelly  soil 
Compacted  glacial  till 
Cutoff  trench  backfilled 
with  compacted  glacial 
till 
None 

Toe  drains  below  down¬ 
stream  slope  are  asphalt 
coated  corrugated  metal 
pipe 


h.  Diversion  and  Regulating  Tunnel.  Not  applicable 

i .  Spillway 


1 .  Type . 

I 

2.  Length  of  weir 
Principal  spillway  orifices 

(two,  each  27  in.  x  11-3/8 

in. ) . 

Principal  spillway  weirs 

(two,  each  9  ft.  long) . 

Emergency  spillway . 

3.  Crest  elevation 

Invert  of  principal  spillway 

orifices . 

Crest  of  principal  spillway 

weirs . 

Crest  of  emergency  spillway.. 

4.  Gates . 

5 .  U/S  channel . . . 

6.  D/S  channel . 

I 


Principal  spillway:  two 
stage  drop  inlet. 
Emergency  spillway:  earth 
cut 


4.5  ft. 

18.0  ft. 
225.0  ft. 


661.5 

670.5 

675.5 
None 

Basin  Brook  Reservoir 
Basin  Brook  from  princi¬ 
pal  spillway  plunge  pool; 
0.04  ft. /■ft.  exit  slope 
from  emergency  spillway 
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7.  General .  36-in.  diameter  conduit 

through  dam  to  plunge 
pool  at  toe  of  dam 

j.  Regulating  Outlets.  The  reservoir  drain  consists 
of  a  24-in .  diameter  intake  pipe  at  invert  elevation  646.5 
which  extends  approximately  32  ft.  from  the  reservoir  to 
the  principal  spillway  structure  where  it  is  gated  (see 
Appendix  page  B-18) .  An  ungated  216-ft.  long,  36-in.  diameter 
conduit  conveys  discharge  from  the  principal  spillway  intake, 
through  the  dam,  to  a  plunge  pool  at  the  downstream  toe  of  the 
dam.  A  manual  gate  operator  for  the  reservoir  drain  is 
located  on  the  top  of  the  principal  spillway  intake. 


SECTION  2 


ENGINEERING  DATA 


2 . 1  Design  Data 


Site  1  -  Basin  Brook  Dam  was  designed  as  an  earth  em¬ 
bankment  flood  control  structure  under  Public  Law  566.  In 
particular,  the  facility  was  designed  to  retard  a  100-yr. 
frequency  storm  without  discharge  occurring  over  an  earth 
cut  emergency  spillway. 

The  earth  embankment  was  designed  in  zones  delineated 
by  the  three  general  soil  types  used  to  construct  it.  The 
primary  portion  of  the  dam  embankment  is  a  large  impervious 
core  of  glacial  till  excavated  at  the  site  to  form  the 
emergency  spillway.  This  same  glacial  till  was  used  to  con¬ 
struct  a  cut  off  trench  below  the  embankment.  Upstream  and 
downstream  shells  are  made  up  of  a  relatively  pervious 
gravelly  soil.  A  blanket  drain  of  highly  pervious  clean 
gravelly  soil  was  designed  to  control  the  phreatic  surface 
on  the  downstream  side. 

The  original  Design  Report  and  Contract  Specifications 
prepared  by  the  Soil  Conservation  Service,  Engineering  & 
Watershed  Planning  Unit  in  Upper  Darby,  Pennsylvania,  con¬ 
stitutes  the  available  design  data.  The  desian  report  out¬ 
lines  the  procedures  used  in  the  hydraulic/hydrologic, 
foundation  and  embankment  designs.  The  Design  Report  and 
Contract  Specifications  may  be  viewed  at  the  Soil  Conserva¬ 
tion  Service  office  in  Durham,  New  Hampshire,  telephone 
(603)  968-7581.  Mr.  Tillman  Marshall  is  State  Conservation 
Engineer  with  the  Soil  Conservation  Service  in  Durham. 


2.2  Construction  Data 


The  Robie  Construction  Company,  Inc.  of  Manchester,  New 
Hampshire,  completed  construction  of  the  dam  in  1969.  Con¬ 
struction  operations  were  monitored  by  the  Soil  Conservation 
Service  and  copies  of  related  correspondence,  as-built 
drawings  and  field  log  books  are  on  file  at  their  Durham, 

New  Hampshire,  office.  Records  of  costs  have  been  kept  by 
the  Robie  Construction  Company. 


2 . 3  Operation  Data 


Operational  data  in  the  form  of  prior  inspection  re¬ 
ports  and  correspondence  documenting  the  performance  of 
maintenance  and  remedial  work  were  located  at  the  offices 
of  the  New  Hampshire  Water  Resources  Board. 


2.4  Evaluation  of  Data 


a.  Availability.  A  list  of  the  engineering  data 
available  for  use  in  preparing  this  report  is  included  on 
page  B-l.  Selected  documents  from  this  listing  are  also 
included  in  Appendix  B. 

b.  Adequacy .  There  was  a  considerable  amount  of  en¬ 
gineering  data  available  to  aid  in  the  evaluation  of  Site 

1  -  Basin  Brook  Dam.  A  review  of  these  data  in  combination 
with  a  visual  examination,  preliminary  hydraulic  and  hydro- 
logic  computations,  consideration  of  past  performance  and 
application  of  engineering  judgement,  was  adequate  for  the 
purposes  of  a  Phase  I  assessment. 

c.  Validity.  The  information  contained  in  the  en¬ 
gineering  data  may  generally  be  considered  valid. 


SECTION  3  -  VISUAL  EXAMINATION 


3 . 1  Findings 

a.  General.  The  Phase  I  visual  examination  of 

Site  1  -  Basin  Brook  Dam  was  conducted  on  31  October  1979. 

The  upstream  water  surface  elevation  was  about  0.7  ft.  above 
the  invert  of  the  two  principal  spillway  orifices  that  day. 

In  general,  the  project  was  found  to  be  in  good 
condition.  Several  minor  deficiencies  which  require  cor¬ 
rection  were  noted.  Although  access  was  gained  into  the 
principal  spillway,  the  operation  of  the  reservoir  drain 
was  not  demonstrated. 

A  visual  inspection  check  list  is  included  in  Appendix 
A  and  selected  photographs  of  the  project  are  given  in  Appendix 
C.  A  "Site  Plan  Sketch",  page  C-l,  shows  the  direction  of 
view  for  each  photograph. 

b.  Dam.  The  upstream  slope  of  the  dam's  earth  em¬ 
bankment  is  covered  with  moss,  grass  and  weeds,  the  latter 
are  up  to  2  ft.  in  height,  as  shown  on  Photo  No.  2.  The 
vegetation  poses  no  problem  in  walking  across  the  slope, 
but  does  make  it  difficult  to  see  the  ground  surface  where 
it  is  thick.  There  is  no  riprap  or  erosion  protection  on 
the  upstream  slope  other  than  the  vegetation. 

There  has  been  minor  erosion  and  sloughing  at  the  toe 
of  the  upstream  slope,  between  the  principal  spillway  and 
the  dam  embankment.  Photo  No.  3.  The  erosion  has  cut  into 
the  toe  of  the  slope  at  one  point  leaving  a  vertical  bank 
approximately  12  to  15  in.  high  over  a  width  of  about  8  ft. 

Near  the  right  end  of  the  embankment,  a  small  path  about 
6  in.  deep  and  2  ft.  wide  has  been  worn  by  foot  traffic 
and  rainfall.  Overall,  the  upstream  slope  appears  to  be 
in  good  to  excellent  condition. 

There  is  minor  rutting  along  the  unpaved  crest  of  the 
embankment  from  vehicle  traffic  as  shown  on  Photo  No.  4. 

The  crest  is  locally  worn  bare  of  vegetation,  particularly 
near  the  middle  of  the  embankment.  Photo  No.  5.  The  verti¬ 
cal  alignment  is  curved  as  desicned.  Other  than  the  minor 
rutting  and  bare  spots,  the  embankment  crest  is  in 
good  shape. 

The  downstream  slope  is  well  vegetated.  Photo  No.  6, 
and  does  not  seem  to  be  deficient  in  any  way.  Conditions 
are  excellent  at  both  the  left  abutment  and  at  the  right 
end  of  the  embankment  adjacent  to  the  emergency  spillway. 


The  approach  to  the  dam's  emergency  spillway,  the 
paved  parking  area,  is  in  good  condition.  The  earth  cut 
that  forms  the  emergency  spillway  is  well  vegetated,  Photo 
No.  7,  and  all  slopes  appear  stable. 

c-  Appurtenant  Structures.  In  general,  the  princi¬ 
pal  spilllway  is  m  good  condition,  Photo  No.  8.  The 
inlets  were  clear  of  obstructions  and  the  bar  racks  were 
undamaged  and  intact  with  only  minor  surface  rust. 

Although  the  gate  operator  for  the  reservoir  drain  was 
not  tested,  nothing  was  observed  which  would  indicate 
potential  difficulty  in  operating  the  gate.  The 
interior  ladder  appeared  to  be  in  good  condition.  Photo 
No .  9 . 

In  general,  the  conditions  around  the  outlet  of  the 
36-in.  diameter  reinforced  concrete  pipe  and  the  riprap 
lined  plunge  pool  were  good,  as  shown  on  Photo  No.  10. 

The  outlet  pipe  and  its  support  cradle  are  in  good  align¬ 
ment,  Photo  No.  11.  The  structural  condition  is  good, 
with  only  one  minor  crack  apparent  in  the  cradle. 

The  two  corrugated  metal  pipe  outlets  for  the  blanket 
drain  are  asphalt-covered  and  located  on  either  side  of  the 
principal  spillway  outlet  pipe.  The  pipe  on  the  left  side 
was  encrusted  with  about  a  3-in.  deposit  of  iron  oxide 
materials.  Photo  No.  12.  Flow  from  the  right  and  left 
blanket  drain  outlets  was  measured  at  1.6  gpm  and  3.8  gpm, 
respectively.  The  water  was  clear. 

d.  Reservoir  Area.  Basin  Brook  Reservoir  is  bordered 
by  undeveloped,  heavily  forested  terrain  with  some  marsh¬ 
land  at  the  upper  end  of  the  reservoir.  The  terrain  of 
the  watershed  is  mountainous.  The  shoreline  is  totally 
undeveloped  except  for  the  paved  parking  lot  which  serves 
as  the  approach  for  the  emergency  spillway. 

e.  Downstream  Channel .  Basin  Brook  conveys  discharge 
from  the  dam  approximately  4,000  ft.  through  undeveloped 
terrain  to  its  confluence  with  Cold  River.  About  400  ft. 
downstream  of  the  confluence  is  the  Route  113  roadway 
embankment  and  bridge.  The  average  channel  slope  from 

the  dam  to  Route  113  is  about  0.018  ft. /ft.  The  outlet 
channel  appeared  to  be  in  good  condition.  Only  minor  dis¬ 
placement  of  riprap  was  noted  on  the  left  side  of  the  plunge 
pool  at  the  entrance  to  the  brook.  Minor  brush  is  present 
on  the  right  side  of  the  brook  just  downstream  of  the  plunge 
pool . 

3 . 2  Evaluation 

Based  on  the  visual  examination  conducted  on  31  October 


1979,  the  earth  embankment  and  appurtenant  structures  of 
Site  1  -  Basin  Brook  Dam  are  considered  to  be  in  good 
condition.  No  condition  was  observed  that  would  adversely 
affect  the  safety  of  this  dam.  The  remedial  measures  out¬ 
lined  in  Section  7.3  should  be  implemented  to  correct  the 
noted  erosion  at  the  upstream  toe  of  the  embankment. 


SECTION  4  -  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4 . 1  Operational  Procedures 


a.  General.  In  general,  there  are  no  procedures  for 
the  operation  of  the  Site  1  -  Basin  Brook  Dam  in  that  the 
project  is  self-regulating  with  no  facilities  for  flash- 
boards,  stoplogs  or  gated  outlets  other  than  the  reservoir 
drain. 


b.  Description  of  any  Warning  System  in  Effect.  There 
is  no  specific  warning  system  or  emergency  preparedness  plan 
in  effect  for  this  structure.  However,  the  Owner  is  within 
the  framework  of  the  operations  plan  "Link-Up",  an  inter¬ 
agency  plan  in  the  State  of  New  Hampshire  for  natural  and 
man-made  disaster  operations.  The  plan  establishes  the  pro¬ 
cedure  for  notifying  and  calling  upon  the  resources  of 
other  state  agencies  in  times  of  emergency. 


4 . 2  Maintenance  Procedures 


a.  General.  An  inspection  checklist  prepared  by  the 
designer,  U.S.  Department  of  Agriculture,  Soil  Conservation 
Service,  entitled  "Maintenance  Checklist  for  PL  566  Flood 
Control  Structures",  is  used  for  annual  inspection  of  the 
dam.  While  references  indicate  the  dam  was  inspected  in 
1979  and  the  checklist  completed,  the  last  checklist  fur¬ 
nished  by  the  Owner  was  for  the  inspection  on  19  June  1978. 
Maintenance  is  performed  at  the  dam  on  a  routine  basis. 

b.  Operating  Facilities.  The  emergency  spillway 
appeared  to  be  well  maintained  and  free  of  debris.  The 
reservoir  drain  gate  operator  appeared  to  be  satisfactorily 
maintained  although  its  operation  was  not  demonstrated 
during  the  site  visit.  The  outlet  works  plunge  pool  and 
discharge  channel  were  free  of  debris. 


4.3  Evaluation 


Maintenance  of  the  facility  is  based  on  conditions  ob¬ 
served  during  the  annual  technical  inspections.  The  annual 
technical  inspections  should  be  continued  and  formal  written 
operational  procedures  and  maintenance  programs  should  be 
established . 


Since  a  failure  of  the  dam  would  probably  cause  loss 
of  life  and  extensive  property  damage  downstream,  a  detailed 


emergency  preparedness  plan  and  warning  system  should  be 
established  for  the  specific  dam  to  compliment  the  existing 
operations  plan  "Link-Up".  Incorporated  in  the  procedures 
should  be  a  requirement  to  operate  the  reservoir  drain 
periodically . 


SECTION  5  -  EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEATURES 


5 . 1  General 


Site  1  -  Basin  Brook  Dan  forms  a  flood  retarding/ 
recreational  reservoir  located  on  the  Basin  Brook  tributary 
of  the  Cold  River.  The  project  is  basically  a  high  sur¬ 
charge-low  spillage  facility  which  was  designed  to  retain 
a  100-yr.  frequency  storm  without  discharge  occurring  in 
the  emergency  spillway.  The  principal  spillway  is  a  drop 
inlet  structure  consisting  of  a  reinforced  concrete  riser 
and  reinforced  concrete  pipe  which  outlets  into  a  rip- 
rapped  plunge  pool.  The  dimensions  of  the  two  orifices 
which  maintain  normal  pool  level  are  27  in.  x  11-3/8  in. 
each,  and  the  length  of  the  upper  two  weirs  in  the  principal 
spillway  are  9  ft.  each.  The  crests  of  the  weirs  are  9  ft.  above 
the  invert  of  the  orifices,  and  5  ft.  below  the  crest  of  the 
emergency  spillway.  The  maximum  surcharge  height  from  normal 
pool  to  top  of  dam  is  20  ft. 

5 . 2  Design  Data 

The  project's  hydraulic/hydrologic  design  computations 
are  available  at  the  offices  of  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service,  Durham,  New  Hamp¬ 
shire.  The  following  is  a  summary  of  pertinent  data  as 
it  appears  in  the  design  report: 

1 .  Watershed  Data 

A.  Structure  class . 

B .  Drainage  area . 

C.  Time  of  concentration  -  Tc... 

D.  Hydrologic  curve  number  -  Cn 

Moisture  Condition  II . 

2 .  Principal  Spillway 


A.  Conduit 

1.  Inside  diameter .  36  in. 

2.  Length .  216  ft. 

B.  Riser 

1.  Inside  dimensions .  3.0  x  9.0  ft. 

2.  Height  (floor  to  crest)...  28.0  ft. 

C.  Weir  length .  18.0  ft. 

D.  Orifice  dimensions .  27  x  11-3/8  in. 

E.  Reservoir  drain  size .  24  in. 

F.  Type  of  energy  dissipator . . . .  Plunge  pool 


1,920  acres  (3.0  sq.  mi.) 
0.7  hrs. 

70 


A. 

B. 

C. 

D. 

E. 


F. 


Width .  225.0  ft. 

Side  slopes .  4:1  and  3:1  ft. /ft. 

Length  of  level  section .  50  ft. 

Exit  slope .  0.04  ft. /ft. 

Maximum  velocity  in  exit 

section  at  D.H.W .  3.9  ft. /sec. 

Duration  of  flow  through 
emergency  spillway  at  D.H.W. .  2  hrs. 

Frequency  of  use .  1  percent 


5 . 3  Experience  Data 


There  are  no  records  of  any  major  hydrological  occurrances 
at  the  dam  site  since  its  construction  in  1969. 


5 . 4  Test  Flood  Analysis 


Based  on  the  Corps  of  Engineers  Guidelines,  the  recom¬ 
mended  test  flood  for  the  size  "intermediate"  and  hazard 
potential  "high"  is  the  Probable  Maximum  Flood  (PMF ) .  The 
PMF  was  determined  using  the  Corps  of  Engineers  Guidelines 
for  "Estimating  Maximum  Probable  Discharge"  in  Phase  I  Dam 
Safety  Investigations.  The  3.0  sq.  mi.  drainage  area  con¬ 
sists  of  heavily  forested,  steeply  sloped  mountainous  terrain 
A  peak  inflow  rate  of  2,400  csm  was  selected  for  the  PMF 
inflow  rate  resulting  in  a  test  flood  inflow  of  7,200  cfs. 


Surcharge  storage  routing  of  the  test  flood  inflow 
resulted  in  a  routed  test  flood  outflow  of  4,600  cfs  at  a 
reservoir  stage  of  about  1.7  ft.  below  top  of  dam.  Since 
the  facilities  discharge  capacity  with  reservoir  at  top  of 
dam  is  8,000  cfs,  the  project  is  hydraulically  adequate  to 
pass  the  test  flood  without  overtopping  the  dam. 


5 . 5  Dam  Failure  Analysis 

Based  on  the  Corps  of  Engineers  Guidelines  for  esti¬ 
mating  dam  failure  hydrographs,  and  assuming  that  a  failure 
would  occur  along  40  percent  of  the  mid-height  length  of 
the  dam  with  reservoir  level  at  top  of  dam,  the  peak 
failure  outflow  is  estimated  to  be  66,400  cfs  in  addition 
to  the  8,000  cfs  project  discharge  occurring  prior  to 
failure.  Since  analysis  indicates  that  the  8,000  cfs 
occurring  prior  to  failure  could  potentially  constitute 
a  high  hazard,  a  second  dam  failure  was  assumed  with  re¬ 
servoir  level  at  emergency  spillway  crest  elevation.  Under 


this  condition,  the  peak  failure  outflow  is  estimated  to 
be  53,400  cfs  in  addition  to  the  210  cfs  principal  spillway 
discharge  occurring  prior  to  failure.  Routing  of  the  com¬ 
bined  dam  failure  outflow  downstream  indicates  that  the 
Route  113  bridge,  located  about  4,000  ft.  downstream  of 
the  dam,  would  be  overtopped  by  about  6  ft.  and  that  a 
wooden  bridge,  located  approximately  5,000  ft.  further 
downstream  would  also  be  overtopped  by  about  6  ft.  Approxi¬ 
mately  8  to  10  homes  and/or  cottages,  located  between  the 
two  bridges,  would  be  subjected  to  a  flood  wave  which  would 
be  about  6  ft.  above  their  sill  elevations. 

The  potential  loss  of  life  resulting  from  a  dam  failure 
is  more  than  a  few  and  the  dam  is  accordingly  classified 
in  the  "high"  hazard  category. 
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SECTION  6  -  EVALUATION  OF  STRUCTURAL  STABILITY 


6.1  Visual  Observations 


There  was  no  visual  evidence  of  settlement,  lateral 
movement  or  other  signs  of  structural  instability  in  the 
earth  embankment  or  principal  spillway  of  Site  1  -  Basin 
Brook  Dam . 


6 . 2  Design  and  Construction  Data 

Design  plans  and  specifications  for  Site  1  -  Basin 
Brook  Dam  were  located.  Geotechnical  analyses  were  conducted 
by  the  Soil  Conservation  Service  for  both  the  upstream  and  down' 
stream  slopes;  the  results  of  which  are  presented  in  a  Memo¬ 
randum  dated  1  March  1968  and  included  in  Appendix  R  as  pages 
B-3  through  B-7.  Also  included  in  Appendix  B  is  a  summary  of 
the  design  data  for  the  dam  and  its  associated  hydrology,  pages 
B-8  and  B-9,  respectively.  Based  on  the  visual  examination  con' 
ducted  on  31  October  1979  and  a  review  of  the  available  informa' 
tion,  the  earth  embankment  is  considered  to  be  stable. 


6 .3  Post-Construction  Changes 

There  have  been  no  known  modifications  to  the  earth 
embankment,  emergency  spillway  or  principal  spillway  since 
the  facility  was  constructed  in  1969. 


6 . 4  Seismic  Stability 

Site  1  -  Basin  Brook  Dam  is  located  in  a  Seismic  Zone 
2  and  in  accordance  with  Recommended  Phase  I  Guidelines  does 
not  warrant  seismic  analysis. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition.  The  visual  examination  of  Site  1  -  Basin 
Brook  Dam  revealed  that  the  structure  was  in  good  con¬ 
dition.  There  were  no  signs  of  impending  structural 
failure  or  other  conditions  which  would  warrant  urgent 
remedial  action. 

Based  on  the  results  of  computations  included  in  Appendix 
D  and  described  in  Section  5,  the  spillway  is  capable  of 
passing  the  test  flood,  which  for  this  structure  is  the  PMF , 
without  overtopping  the  dam.  With  the  water  level  at  the 
top  of  the  dam,  the  total  spillway  capacity  is  approximately 
8,000  cfs.  The  test  flood  outflow  of  4,600  cfs  (inflow  of 
7,200  cfs  or  2,400  csm)  can  be  passed  with  a  freeboard  of 
approximately  1.8  ft.  and  an  unused  surcharge-storage  of 
170  acre-ft.  remaining. 

b.  Adequacy  of  Information.  This  evalution  of  the  dam 
is  based  primarily  on  visual  examination,  approximate 
hydraulic  and  hydrologic  computations,  consideration  of  past 
performance  and  application  of  engineering  judgement.  The 
information  available  or  obtained  within  the  scope  of  this 
investigation  was  adequate  for  the  purposes  of  a  Phase 

I  assessment. 

c.  Urgency.  The  recommendations  for  remedial  measures 
outlined  in  Section  7.3  should  be  undertaken  by  the  Owner 
and  completed  within  two  years  after  receipt  of  this  report. 


7 . 2  Recommendations 
None 


7 . 3  Remedial  Measures 

Although  the  dam  is  generally  in  excellent  condition, 
it  is  considered  important  that  the  following  items  be 
accomplished. 

a.  Operation  and  Maintenance  Procedures.  The  following 
should  be  undertaken  by  the  Owner: 


1.  Place  well-graded  crushed  stone  fill  at  the  toe  of 
the  upstream  slope  in  the  area  experiencing  erosion 
and  sloughing.  It  is  suggested,  that  due  to  the 
limited  extent  of  the  erosion,  this  work  be  done 

by  manual  means  so  that  the  slope  is  not  subjected 
to  heavy  equipment  traffic.  The  performance  of 
the  crushed  stone  fill  should  be  monitored  for 
evidence  of  any  further  erosion  and/or  sloughing. 

If  the  repair  is  observed  not  to  be  effective, 
the  owner  should  then  investigate  the  means  of 
establishing  erosion  control  in  the  failed  area. 

This  investigation  should  be  conducted  under  the 
direction  of  a  registered  professional  engineer. 

2.  Periodically,  determine  the  rate  of  flow  from  the 
blanket  drain  outlets  so  that  it  may  be  correlated 
with  reservoir  water  surface  elevation,  rainfall 
and  other  factors. 

3.  Operate  the  reservoir  drain  gate  mechanism  at  the 
principal  spillway  to  insure  its  operability.  In 
addition,  a  procedure  should  be  established  to 
operate  the  reservoir  drain  gate  mechanism  period¬ 
ically. 

4.  Continue  with  the  present  program  of  annual  technical 
inspections  performed  in  conjunction  with  the  Soil 
Conservation  Service. 

5.  Prepare  an  operations  and  maintenance  manual  for 
the  specific  dam.  The  procedures  should  delineate 
the  routine  operational  procedures  and  maintenance 
work  to  be  done  on  the  dam  to  ensure  safe,  satis¬ 
factory  operation  and  to  minimize  deterioration  of 
the  facility. 

6.  Develop  a  written  emergency  preparedness  plan  and 
warning  system  to  be  used  in  the  event  of  impending 
failure  of  the  dam  or  other  emergency  conditions. 

The  plan  should  be  developed  in  cooperation  with 
local  officials  and  downstream  inhabitants  and 
should  compliment  the  State's  existing  disaster 
operations  plan,  "Link-Up". 

The  designer  of  the  dam,  the  Soil  Conservation  Service, 
is  in  the  process  of  developing  an  "Operation  and  Maintenance 
Handbook  -  Watershed  Structures  in  New  Hampshire".  The  com¬ 
pletion  of  this  handbook  and  its  adoption  by  the  Owner  for 
this  dam,  along  with  supplementary  information  by  the  Owner, 


may  fulfill  the  need  for  an  operations  and  maintenance  manual 
and  emergency  preparedness  plan. 

7 . 4  Alternatives 
None 
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VISUAL  INSPECTION  CHECK  LIST 


Dam  Embankment 

Outlet  Works  -  Outlet  Structure  and  Outlet 
Channel 

Outlet  Works  -  Spillway  Weir,  Approach  and 
Discharge  Channels 

Outlet  Works  -  Intake  Channel  and  Outlet 
Structure  Intake 
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VISUAL  INSPECTION  PARTY  ORGANIZATION 


NATIONAL  DAM  INSPECTION  PROGRAM 


Dam:  Site  1  -  Basin  Brook 

Date :  31  October  1979 

Time:  1035  to  1215 

Weather :  Clear  with  cool  temperatures  (45°F) 

Water  Surface  Elevation  Upstream:  662.2  (NGVD)  (0.7  ft.  above  the 

invert  of  the 
two  orifice 
intakes) 


Stream  Flow:  Unknown 

Inspection  Party: 

Harl  P.  Aldrich,  Jr. 

Charles  R.  Nickerson 
Haley  &  Aldrich,  Inc. 

Roger  H.  Wood 
Joseph  E.  Downing 

Camp,  Dresser  &  McKee,  Inc. 


Soils/Geology 


Structural/Mechanical 

Hydraulic/Hydrologic 


Present  During  Inspection: 

Kenneth  T.  Stern,  State  of  New  Hampshire  Water  Resources 
Board 
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dam  1  Site  1  -  Basin  Brook  nATF’31  Oct.  1979 

k  , 

E  E 

b\ 

AREA  EVALUATED 

CONDITION 

DAM  EMBANKMENT 

rM 

Crest  Elevation 

El.  681.5 

Current  Pool  Elevation 

El.  662.2 

Maximum  Impoundment  to 

Unknown 

Date 

Surface  Cracks 

None  observed 

Pavement  Condition 

No  pavement;  top  of  dam  is  grass 

S 

covered  with  some  bare  areas.  Shallov 

ruts  from  vehicle  traffic  present 

Movement  or  Settlement  of 

None  observed 

v 

Crest 

Lateral  Movement 

None  observed 

□  r 

Vertical  Alignment 

Good 

1 

Horizontal  Alignment 

Curved,  see  Appendix  page  B-17 

Condition  at  Abutment  and 

Satisfactory 

.  * 

at  Concrete  Structures 

Indications  of  Movement  of 

No  structures  on  slopes  other  than 

Structural  Items  on 

principal  spillway  -  See  Outlet  Works 

a  » 

Slopes 

I  K 

Trespassing  on  Slopes 

Unrestricted 

*.' 

Animal  Burrows  in  Embank- 

None  observed 

ment 

*  • 

Vegetation  on  Embankment 

Heavy  growth  of  moss,  grass  and  weeds; 

*. 

no  brush  or  trees 

Sloughing  or  Erosion  of 

None  except  at  upstream  toe  behind 

■  Li. 

Slopes  or  Abutments 

spillway  intake  structure  (see  Photo 

No.  3) 

Rock  Slope  Protection  - 

No  riprap 

Riprap  Failures 

Unusual  Movement  or  Crack- 

None  observed 

4 

ing  at  or  near  Toes 

Unusual  Embankment  or  Down- 

None  observed 

V 

stream  Seepage 

Piping  or  Boils 

None  observed 

Foundation  Drainage 

Toe  drains  evident.  Two  9-in.  diameter 

Features  -  Toe  Drains 

drains  adjacent  to  36-in.  diameter 

■  - 

outlet,  1.6  gal. /min.  out  of  riaht 

drain,  3.3  gal. /min.  out  of  left 

drain  (Measured)  The  water  was  clear 

i  r 

Instrumentation  Systems 

None 

. . 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


0AM 


Site  1  -  Basin  Brook 


OATF!  31  Oct, 


AREA  EVALUATED 


OUTLET  WORKS  -  INTAKE 


CHANNEL  AND  INTAKE 


STRUCTURE 

a.  Approach  Channel  and 
Riser 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 


Debris 

Condition  of  Concrete 
Ladder 

Drains  or  Weep  Holes 
Spalling 

Visible  Reinforcing 
Rusting  or  Staining 
of  Concrete 
Any  Seepage  or 
Efflorescence 
Joint  Alignment 
Unusual  Seepage  or 
Leaks  in  Gate 
Chamber 
Cracks 

Rusting  or  Corrosion 
of  Steel 

d.  Mechanical  and  Electrical 
Emergency  Gates 


haltt  «  AtomcM,  me 

CAM6AI0GE.  MASSACHUSETTS 


CONDITION 


Riser  within  pond 

Sandy  gravel  bottom  with  some  cobbles 
None 

None  -  inlets  protected  by  heavy  bar 
racks.  Good  condition  but  some 
rust  present 

No  material  debris  observed 

Very  good 

Good 

None  observed 
None  observed 
None  observed 
None  observed 

None  observed 

Not  applicable 
None  observed 


Local  surface  crazing 
None  observed 


Reservoir  drain  has  manually  operated! 
gate.  Handle  kept  in  Concord,  NH 
by  NHWRB 
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HAM'  site  1  "  Basin  Brook  nATF*  31  Oct.  1979 

AREA  EVALUATED 

CONDITION 

OUTLET  WORKS  -  OUTLET 
STRUCTURE  AND  OUTLET 

CHANNEL 

General  Condition  of 

Good  (36  in.  concrete  pipe  on  con- 

Concrete 

Crete  cradle) 

Rust  or  Staining 

None  observed 

Spalling 

None  observed 

Erosion  or  Cavitation 

None  observed 

Visible  Reinforcing 

None  observed 

Any  Seepage  or  Efflo- 

Slight  efflorescence  at  minor  crack 

rescence 

in  cradle,  right  side 

Condition  at  Joints 

Good 

Drain  holes 

Not  applicable 

Channel 

Riprapped  pool  with  discharge  channel 
Some  riprap  displacement  at  left 
side  of  pool  at  entrance  to 
channel 

Loose  Rock  or  Trees 

None  observed 

Overhanging  Channel 

Condition  of  Discharge 

Good  but  brush  on  right  side 

Channel 

OUTLET  WORKS  -  SPILLWAY 

WEIR,  APPROACH  AND 

DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 

Very  good 

Loose  Rock  Overhanging 

None  observed 

Channel 

Trees  Overhanging 

None  observed 

Channel 

Floor  of  Approach 

Grassed  slope  to  bit-conc.  parking 

Channel 

lot 

b.  Weir 

General  Condition 

Vegetated  channel  with  included  paved 
roadway.  Grass  has  not  been 
recently  mowed.  Side  slopes  are 
clear  of  trees  but  there  are  tall 
weeds  present  on  the  right  side 
at  the  base  of  the  slope 
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HAM!  Site  1  -  Basin  Brook _ DATE! 


AREA  EVALUATED 


CONDITION 


Discharge  Channel 

General  Condition 
Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 
Channel 

Floor  of  Channel 


Normal  (natural  overland  flow) 

Not  applicable 

Not  applicable 

Park  access  road  and  forested  area 
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LIST  OF  AVAILABLE  DATA  B-l 

PRIOR  INSPECTION  REPORTS 

Date  Description 

12  October  1973  New  Hampshire  Water  Resources  Board  B-10 

19  June  1978  U.S.  Department  of  Agriculture,  Soil  B-12 

Conservation  Service 


DRAWINGS 

"Plan  of  Structural  Works",  Cold  River-Old  Course  Saco 
Watershed  Project,  U.S.  Department  of  Agriculture,  Soil 

Conservation  Service,  Sheet  No.  3,  As-Built  Drawings, 

March  1968  "  B-l 7 

"Principal  Spillway",  Cold  River-Old  Course  Saco  Water¬ 
shed  Project,  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service,  Sheet  No.  7,  As-Built  Drawings, 

March  1968  B-l 8 

"Riser  Details",  Cold  River-Old  Course  Saco  Watershed 
Project,  U.S.  Department  of  Agriculture,  Soil  Con¬ 
servation  Service,  Sheet  No.  8,  As-Built  Drawings, 

March  1968  B-19 

"Embankment  Section  of  Dam",  Cold  River-Old  Course  Saco 
Watershed  Project,  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service,  Sheet  No.  21,  As-Built  Drawings, 

March  1968 
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UNITED  STATES  GOVERNMENT 

Memorandum 

Charles  H.  Dingle,  State  Conservation  Engineer,  date:  March  1,  1968 
SC3,  Durham,  Hew  Hampshire 

Lorn  ?.  Dunnigan,  Head,  Soil  Mechanics  Laboratory, 

SCS,  Lincoln,  Nebraska 

ENG  22-5,  New  Hampshire  WP-C8,  Cold  River  Watershed  Project,  Basin  Brook 
Multiple  Purpose  Dam,  Site  No.  1 


ATTACHMENTS 


1.  Form 

2.  Form 

3.  Form 

4.  Form 

5.  Form 


SCS-354,  Soil  Mechanics  Laboratory  Data,  3  sheets. 
SCS-355,  Triaxial  Shear  Test  Data,  1  sheet. 

SCS-352,  Compaction  and  Penetration  Resistance  Report, 
SCS-353>  Soil  Classification,  1  sheet. 

SCS -3 57,  Summary  -  Slope  Stability  Analysis,  2  sheets. 


5  sheets. 


FOUNDATION 


DISCUSSION 


A.  Bedrock:  The  bedrock  at  this  site  is  described  by  the  geologist  as 

a  weakly  foliated  granite  gneiss  intruded  with  coarse  grained  granite 
pegmatite.  It  occurs  at  a  depth  of  from  about  5  feet  to  10  feet  on 
the  left  abutment.  On  the  right  abutment  the  glacial  till  reaches  a 
thickness  of  about  80-feet  where  the  bedrock  has  been  entrenched  by  a 
preglacial  valley. 

B.  Sell  Classification:  The  Recent  alluvium  overlies  alluvium  outwash  in 
the  vicinity  of  the  stream  channel.  Samples  304.1  and  305*1  represent 
Recent  alluvium.  They  are  classed  as  SM  and  GP.  The  GP  contains  76 
percent  plus  No.  4  size  material.  The  alluvium  outwash  is  represented 
by  samples  501.1^  501.2,  and  6.1.  These  materials  are  classed  as  GW, 

CL,  and  GP-GM  respectively.  In  the  field  the  GW  and  the  GP-GM  contain 
75  percent  plus  No.  4  size  material.  The  CL  contains  95  percent  fines, 
the  liquid  limit  is  24  and  the  PI  is  9* 

The  glacial  till  is  represented  by  samples  504,  9*1.  257,  and  260.  In 
the  fild  the  materials  represented  contain  from  lo  to  29  Eercent  plus 
No.  4  size  material  and  from  23  to  29  percent  fines.  They  are  classed 
as  low  to  non- plastic  SM  and  CM. 

C.  Density:  The  alluvium  outwash  and  the  glacial  till  are  relatively  dense 
Blew  count  in  the  alluvium  eutvash  ranged  from  58  blows  per  foot  to  more 
than  100  blows  per  foot.  Tests  in  the  till  showed  blow  count  in  excess 
of  100  blows  per  foot  for  a  300  pound  hammer  falling  24  inches  on  a 
standard  sampler. 


W'O.HN 


Buy  U.S.  Savings  Bon, Is  Reguljrly  on  the  Payroll  Savings  Plan 
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EMBANKMENT 


A.  Classification:  The  borrow  material  will  consist  primarily  of  glacial 
till  from  the  emergency  spillway.  The  till  is  ■  represented  by  samples 
257*1  and  260.1.  It  is  classed  as  non-plastic  SM.  It  contains  from 
23  percent  to  28  percent  fines  and  7  percent  finer  than  0.002  mm. 

Some  outwash  material  from  the  approach  section  to  the  spillway  may 
be  used.  This  material  is  represented  by  sample  101.1.  It  is  classed 
as  GW.  In  the  field  the  material  represented  contains  75  percent  plus 
No.  4  size  material  and  3  percent  fines. 

Sample  253*1  represents  a  gravelly  material  classed  as  GW-GM  that  will 
be  utilized  in  the  fill. 

B.  Compacted  Density:  Standard  Proctor  compaction  tests  were  made  on  the 
minus  No.  1  fraction  on  five  of  the  borrow  samples  submitted.  The 
maximum  dry  densities  obtained. ranged  from  117.0  pcf  to  121.5  pcf. 

In  addition  to  the  standard  Proctor  compaction  tests  relative  density 
tests  were  made  on  samples  68W1827  (253*lJ  and  68W1332  (101.1).  The 


tests  were  made  in  accordance  with  ASTM  D 
obtained  are  summarized  as  follows: 

Sample  No.  Size  Fraction  Tested 

2049 -64T. 

Maximum 

Density 

pcf 

The  test  data 

Minimum 

Density 

pcf 

68W1827 

Minus  1  l/2" 

139*7 

115-5 

68W1832 

Minus  1  l/2" 

141.1 

118.5 

63W1832 

Minus  1  3  A" 

13^*7 

111.4 

C.  Shear  Strength:  A  CU  triaxial  shear  test  was  made  on  sample  68WI829. 
This  sample  represents  the  majority  of  the  embankment  material.  The 
test  was  made  on  the  minus  Ho.  4-  fraction  compacted  to  95  percent  of 
Proctor  density.  The  test  specimens  were  soaked  prior  to  testing. 

The  shear  test  values  obtained  are  0  =  35  l/5%  c  =  275  psf.  The 
degree  of  saturation  was  low  (<  79^)  but  based  on  the  method  used 
for  testing  we  suggest  the  test  values  as  design  values. 

D.  Permeability:  Permeability  tests  were  made  on  sample  66W1329  (257*l) 
to  represent  the  core  material  and  on  sample  63W1332  (lQl.l)  to  repre¬ 
sent  the  shell  material.  The  test  on  the  core  material  (63W1S29)  was 
made  on  the  minus  No.  4  fraction  compacted  to  95  percent  of  Proctor 
density.  The  test  on  the  snell  material  (63V/I332)  was  made  on  the 
minus  3/4  inch  fraction  compacted  to  70  percent  of  relative  density 
(test  density  =  126.4  pcf). 
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The  permeability  rates  obtained  are  summarized  as  follows: 


Sample 

Initial 

Percent 

2000 

psf  Load 

4000 

psf  Load  8000 

No. 

Test 

Plus 

Consoli- 

Consoli- 

yd  pcf 

No. 4 

Kfpd 

dation  $ 

Kfpd 

dation  %  Kfpd 

68W1829 

115-5 

0 

0.01 

0.23 

0.01 

3-0 

68W1832 

126.4 

47 

6.00 

0.03 

8.0-12. 

0  0.1  12.0-16.7 

Consoli- 


It  was  apparent  that  sample  68W1832  piped  along  the  side  of  the  perm- 
eameter  in  one  place.  Based  on  the  test  data  it  appears  that  the  pipe 
occurred  during  the  2000  psf  load.  The  rate  of  6  fpd  is  considered  to 
be  reliable  since  this  rate  was  fairly  constant  over  a  three  day  test 
period  and  when  the  rate  started  increasing  it  increased  steadily  from 
6.0  fpd  to  the  final  rate  measured  which  was  16.7  fpd. 


E.  Durability:  Los  Angeles  abrasion  tests  were  made  on  the  plus  No.  In¬ 
fraction  of  sample  68W1332  and  on  63W 1835*  The  tests  were  made  in 
accordance  with  Federal  Specification  SS-R-406C,  Method  208. 11. 
Gradation _AjC3/8"_to  1  l/2")  was  used  for  sample  68W1832  and  gradation 
£  (TT?2"  to  3”)  was  used  for  63W13355  ~ The  loss  during  the  test  was 
^36.2  percent  f or ’TampTe-'68Wl83^-and" 21. 2_  percent  for  sample  68Vl33^  A 

•  ^  -  -  Tr**-rr'  ■  1  'V  ^  . 


The  sodium  sulfate  soundness  tests  are  still  in  progress  on  these  two 
samples  and  data  will  be  included  in  a  supplemental  report. 


SLOPE  STABILITY 


The  stability  of  the  proposed  3:1-  slopes  was  checked  with  a  Swedish  circle 
method  of  analyses.  The  foundation  was  considered  to  be  strong  enough  so 
that  the  failure  arcs  would  be  limited  to  the  embankment.  A  phreatic  line 
was  assumed  from  emergency  spillway  elevation  to  a  drain  at  c/b  =  0.6. 

The  factor  of  safety  obtained  on  the  downstream  slope  is  Fs  =  2.9  and 
factor  of  safety  obtained  on  the  3:1  upstream  slope  is  Fs  =  1.83.  The 
embankment  will  consist  primarily  of  SM  glacial  till,  therefore,  a  homo¬ 
geneous  embankment  with  shear  strength  values  of  0  =  35  l/2°,  c  =  275 
psf  was  assummed  for  the  analyses. 


SETTLEMENT  ANALYSES 


The  blow  count  data  indicate  that  the  foundation  materials  are  dense  and 
very  little  consolidation  is  expected  for  the  fill  height  proposed. 
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RECOMMENDATIONS 


Cutoff :  A  cutoff  through  the  pervious  alluvium  outvash  to  bottom 
on  bedrock  is  proposed.  On  the  abutment  outside  the  limits  of  the 
alluvium  outwash  it  is  planned  to  bottom  the  cutoff  in  the  dense 
glacial  till.  It  is  reported  that  near  positive  cutoff  is  expected 
with  the  trench  depth  as  suggested  and  we  concuxr  with  this  proposal. 

The  trench  should  be  backfilled  with  glacial  till  compacted  to  a  min¬ 
imum  of  95  percent  of  standard  Proctor  density  with  the  control  based 
on  the  minus  No.  k  fraction.  The  placement  moisture  content  should 
be  slightly  wet  of  optimum. 

If  samples  6.1,  305-lj  and  501*1  represent  the  coarsest  floodplain 
material  a  transition  zone  will  not  be  required  between  the  till  y 

used  for  backfill  and  the  coarse  alluvium.  The  relationship  between 
the  till  and  the  alluvium  is  shown  on  the  attached  Form  SCS-353* 

Principal  Spillway:  The  proposed  location  crosses  the  centerline  of 
dam  at  DH  302.  The  foundation  material  consists  of  dense  alluvium 
outwash  overlying  bedrock.  The  outwash  ranges  from  about  6  feet  thick 
to  16  feet  thick  and  is  mantled  with  from  4  to  7  l/2  feet  of  Recent 
alluvium.  The  blow  count  data  indicate  that  the  consolidation  potential 
of  the  foundation  will  be  negligible. 

The  alluvium  outwash  varies  from  GW  to  CL  and  the  permeability  may  be 
expected  to  be  highly  variable. 

Rock  excavation  will  be  required  in  the  outlet  channel. 

The  proposed  location  appears  to  be  satisfactory.  * 

Drain:  With  the  cutoff  trench  proposed  it  is  reported  that  near 
positive  cutoff  is  anticipated  since  seepage  through  the  bedrock  and 
through  the  daise  till  is  expected  to  be  very  low. 

The  embankment  will  consist  primarily  of  a  non-plastic  SM  that  is 
considered  to  be  moderately  susceptable  to  piping,  therefore,  we 
recommend  drainage  to  control  the  phreatic  line . 

By  careful  selection  of  locally  available  material,  It  may  be  possible 
to  construct  a  blanket  drain  below  permanent  pool  elevation.  Sample 
60WIS32  represents  a  clean  gravelly  soil  classed  as  GW.  The  on  site 
gravelly  materials  are  graded  over  a  wide  size  range.  This  material 
will  be  subject  to  segregation  unless  precautions  are  taken  during 
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placement.  Because  of  the  wide  range  in  sizes  *  it  is  extremely 
important  that  material  of  this  type  that  is  used  for  a  drain 
contain_less__than  $_ percent  .non- plastic  fines.  The  test  specimen 
from  sample  68WI832  contained  7  percent  fines  and  the  permeability 
rate  was  only  6.0  fpd  for  a  placement  density  of  70  percent  of 
relative  density. 


D.  Embankment  Design: 


1. 


Placement  of  Materials:  The  glacial  till  represented  by  samples 
257*1  and  260.1  will  make  up  the  majority  of  the  fill.  This 


type  of  material  should  be  placed  at  ajniniman  of  95  percent  of 
standard  Proctor  density  with  the  control  based  on  the  minus  No. 
Infraction The  placement  moisture  content  should  be  slightly 
wet 'of  optimum. 


Gravelly  material  like  sample  101.1  that  is  used  should  be 
utilized  in  the  shell  sections.  It  should  be  placed  with  a 
method  specification  that  will  result  in  about  133  pcf  on  the 
minus  1  l/2  inch  fraction.  This  is  equal  to  JO  percent  of 
relative  density  on  the  fraction  finer  than  1  l/2  inches. 


2.  Slopes :  The  proposed  3:1  slopes  have  adequate  factors  of  safety. 


3.  Settlement :  An  overfill  allowance  of  0.75-foot  is  suggested  to 
compensate  for  residual  consolidation  in  the  fill. 

fi  & 


M./Vv.'vx*-* 


cc: 

Charles  H.  Dingle,  Durham  (3) 
Neil  E.  Bogner,  Upper  Darby 


-  u  s  department  of  agriculture 


SOIL  CONSERVATION  SERVICE 


DESIGN  REPORT  SUMMARY 


Wotershed  Goto 

A  Structure  Closs _ L_ . . 

8  Drainage  Area . . . 

C.  Time  of  Concentration  -  Tc 
D  Hydrologic  Curve  Number  -  Cn 
I  Moisture  Condition  n 


Principal  Spillway 
A.  Conduit 

I.  Inside  Dia. _ _ _ _ _ 

2.  Length _ _ _ _ _ 

8.  Riser 

I  Inside  Dimensions . . .  3 .0 

2  Height  (Floor  to  Crest) . . . . . 

C.  Weir  Length _ _ _ _ _ 

D.  Orifice  Dimensions _ _ _ ' 

E.  Reservoir  Dram  Size . . . . . 

F.  Type  "of  Energy  Dissipater . . . . ?'  iin; 


x  9.C 

23.0 

13.0 


Emergency  Spillway 

A.  Width  . . ; 

8.  Side  Slopes . . ALL 

C.  Length  of  Level  Section  . . 

D.  Exit  Slope _ _ | 

E.  Max.  Velocity  in  Exit  Section  (ci)  D.  H.  W. . . ; 

F.  Duration  of  Flow  thru  Emer.  Spillway  @  D  H.  W. . . 

G.  Frequency  of  Use _ _ _ 

Earth  Fill 

A.  Heigh t  . . . . 

B.  VolumeCD! . . _ . . . qa;t 

C.  Compaction _ _ C2 as. 


j  16.0  | 


Elev.  681.  5 


Elev.  662.0 


ZONE  I 


\;ZCME  U 


ZONE  UL 


fill  placemen* 


DEPARTMENT  OE  AGRICULTURE  -  SOIL  CONSERVATION  SERVICE 


■iwfcr  to  ny  irologJc  criteria  in  National  Engineering  Memorandum  SC6-2] 
">ir..c  required  to  ew.pty  flood  etoruge  le  8,15  days 

Routines  started  at  6  day  drawdown  elevation  from  E.3.  orest. 


N.  K.  WATER  RESOURCES  30ARD 
Concord,  Ii.  H.  03301 


DAM  SAFETY  INSPECTION  REFORT  FORM 


Chatham 


Dam  Number: 


43.04 


Inspected  by:  Robert  B.  Chamberlin 


Date: 


Oct.  12 


Local  name  of  dam  or  water  body: 


Cold  River  Site  -rl 


Owner:  N.H.  Water  Resources  Board 


Address: 


Owner  was/was  not  interviewed  during  inspection. 


Drainage  Area:  3 . 0 _ 

68  surcharge 

Pond  Area:  30  permanent _ 

Foundation:  Type  A  I  -- .  — 

2-stage 

Spillway:  Type  Drop-inlet 


_ sq.  mi.  Stream:  Basin  Brook _ 

i  fJ  - 

_Acre,  Storage _ 736i-i^-‘-*Ac-Ft.  Max.  Head 

_ ,  Seepage  present  at  toe  -  Yes/No, _ 

_ ,  Freeboard  over  perm,  crest:  _ 5_ 


W idth _ 36 1 '  Pi ame t e r 


Flashboard  height 


Max.  Capacity 


c.f .s. 


Embankment :  Type  Earth 


Cover  Vegetated  Width 


Upstream  slope_ 


to  1;  Downstream  slope_ 


Abutments :  Type 


Condition:  Good,  Fair,  Poor 


Gates  or  Pond  Drain:  Size 


Lifting  apparatus_ 


Capacity_ 


Ccerational  condition 


Changes  since  construction  or  last  inspection: 


Downstream  development: 


This  dam(jwould/would  not  be  a  menace  if  it  failed. 
Suggested  reinspection  date: 

Remarks :  v  i  /• P-a/c  '  ...  CP 


MAINTENANCE  C.  .CKLI5T  TOR  PL  566  H  OOD  CONTU  STRUCTURES 


This  maintenance  checklist  is  a  guide  for  determining  the  maintenance  required 
for  Public  Law  566  flood  control  structures  in  New  Hampshire.  It  doesn't  take 
the  place  of  experience  and  judgment  and  is  not  inclusive.  Items  of  a  difficult 
nature  to  check,  such  as  principal  spillway  conduit  condition,  are  not  included. 
Intensive  checks  of  these  items  are  necessary  at  proper  intervals.  Review  of 
As  Built  drawings,  the  design  folder,  structure  history,  and  previous  maintenance 
reports  should  be  part  of  the  inspection.  Prompt  maintenance  is  a  vital  part  of 
safe  and  effective  operation. 

Except  where  otherwise  indicated,  completion  of  this  form  may  be  facilitated 
by  ranking  maintenance  items  on  a  1  to  4  basis  where 

1  =  satisfactory 

2  =  satisfactory,  but  check  carefully  at  next  inspection 

3  =  requires  maintenance  this  season 

4  =  requires  immediate  attention. 


WATERSHED  Cold  River 


6-19-78 


INSPECTED  BY  Suhr  &  MacPherson  (SCS);  G.  Kerr  (NHVR3);  D.  Clvmer  (FS) 


1 .  GENERAL  ITEMS 


Access  Road. 

Site  Fencing.  . 

Traffic  Conditions. 
Vandalism  Control. 
Trash  Control.  . 


COMMENTS Still  some  indication  of  traffic  across  spillway  but  better 


than  past  years.  Trash  and  debris  on  upstream  face  of  dam  is  killing 


vegetation. 


RESERVOIR 

Timber  stand  at  reservoir.  .  .  . 

Debris  and  slash.  ...  .  . 

Sediment  level  in  relation  to  low  stage  inlet 

COMMENTS 


QSOU.  CONSERVATION  SERVICE 

f  US.  DEPARTMENT  or  AGRICULTURE 

B-12 


. -v.v  .%  . 
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AA  A  A  A  A  .  *«  V  V  •  **  *  *  O  ■u*  *•  . 


fa"  .  .* 


EMBANKMENT  AMD  EXCAVATED  SLOPE* 

(Report  riprap  and  vegetation  and 
erosion  condition  under  Items  4 
and  5 . ) 


Dam  Dike 


Emergency 
Spillways.  . 
left  right—  ( 


Other 

)  ( 


Sliding  or  sloughing  _ _  _  4  _  _ 

Holes  (rodent  and  other)  _ 1_  _  _  I  _  _ 

(check  especially  at  embankments) 

Excessive  settlement  (embankments) _ 1_  _  _  _ 1_  _  _ 

Cracks 

Traverse  _ 1_  _  _  _ 1  _  _ 

Longitudinal  _ 1_  _  _  _ 1_  _  _ 

Seepage  2/  _ 1_  _  _  1  _  _ 

Piping  2/  _ L  _  _  _ L  _  _ 

COMMENTS  Toe  of  slope  at  inlet  to  emergency  spillway  badly  eroded  or  gouged 


Area  around  riser  badlv  eroded 


RIPRAP 

Displ. 

Loss 

Loss 

Erosion 

Break¬ 

of 

of 

of 

of 

down 

Rock 

Spalls 

Bedding 

Found. 

of  Rock 

Dam 

Upstream  berm 

Principal  Spillway  Outlet 

— 

— 

— 

— 

— 

Embankment  Gutters 

left 

right 

— 

— 

— 

— 

— 

Emergency  Spillway 
location 

location 

Waterways 

location 

location 

Outlet  Channel 

2 

2 

2 

2 

2 

Other  Drain  outlets 

2 

2 

2 

2 

2 

COMMENTS 


1 /Looking  downstream. 

7/Clu'ck  especially  at  downstream  face  of  embankments 


VEGETATION 

Emergency 

Spillways  . .  Outlet 

left  right—  Dike  Channel 

Water  Oth 

Dam 

way  ( 

Condition  of  stand 

1* 

1 

(including  need  for  lime 
and  fertilizer) 
Undesirable  vegetation 

3 

3 

Drainage  (surface) 

1 

1 

Erosion  2/ 

4 

4 

Sedimentation 

1 

1 

Condition  of  planting 

1 

1 

Pest  control 

1 

1 

Fire  control 

1 

___  _1_  _  _ 

■  _ 

COMMENTS  *Small  area  on  ups 

tream 

face  of  dam  at  crest  needs 

revegeta  tion 

Remove  small  Doplars  on  dam  and  in  emergency  SDillwav 


EMBANKMENT.  STRUCTURAL.  &  OTHER  DRAINS 


Depth  of  Flow  With  any 

(in  inches  above  invert)  Without 

Turbidity  of  Discharge  With  any 

(yes,  no)  Without 

Condition  of  Protective  Outside 

Coating  Inside 

Obstruction  in  Flow 
(yes,  no) 

Animal  Guard  Condition 

Outlet  Condition 

Retarding  Pool  Elevation  (ft.  msl)_ 

Other 


Dam  . 

left  right—  (_ 


With  any  obstruction 
Without  any  obstruction 

With  any  obstruction 
Without  any  obstruction 

Outside 

Inside 


JT 

no 

1/8 

no 

no 

2 

2 

2 

2 

yes 

no 

1 

1 

~~r 

~T~ 

(ft.) 


above 

below 


COMMENTS  Iron  algae  in  outlet  of  left  toe  drain  partially  removed. 


1 /Looking  downstream. 

7/luc lulling  wave,  surface,  stream,  manmade,  and  livestock  erosion 


4 


RISER 


Caution  Be  extremely  careful  when  using 
ladders.  Check  condition  before  using. 

Ladders  are  sometimes  broken,  loose,  corroded, 
and  or  slippery. 

Use  safety  harness. 


Ladders: 

xxs±dsx2Qt&  out  None 


Concrete: 

fcK SfctSXXfKt  OUt 


Trashracks: 
low  and  high  stage 


Manhole: 


Gate: 

including  lifting 
device,  stem,  guides, 
disc 


Condition  of  protective  coating _ ; 

Corrosion _ ;  Damaged  parts _ ;  Loose _ ; 

Other _ . 

Cracking  1  ;  Spalling _ 1_;  Other  deterioration 

1  ;  Excessive  movement  (check  joint  at  riser 
and  conduit) _ ;  Other _ . 

Condition  of  protective  coatings  3  ;  Corrosion 
3  ;  Damaged  partsj. _ ;  Condition  of  fastenings 

3  ;  Need  of  gratings  due  to  beaver  1  ;  Safety 
condition  (protruding  fastenings,  sharp  edges, 
etc.)  1  ;  Other  1  . 

Condition  of  protective  coatings _ 4_;  Corrosion 

4  ;  Damage  4  ;  Lock  operable  4  ;  Other  4  . 

Condition  of  protective  coating  4  ;  Corrosion 
4  ;  Damaged  parts  4  ;  Condition  of  fasten- 

ings  1  ;  Stem  alignment _ ;  Lubrication  4  ; 

Operation _ ;  Other _ . 


Safety  Items:  Condition  of  warning  signs  ;  Condition  of 

safety  equipment _ ;  Other _ . 

COMMENTS  NHWRB  will  check  inside  of  riser,  gate  operation,  ladder,  etc., 
galvanizing  worn  off  bottom  of  L.S.  trash  rack  and  metal  starting  to  rust. 


IMPACT  BASIN .  SAP.  OX  INLET.  &  MISCELLANEOU  CONCRETE  STRUCTURES 
(specify ) _ 

Concrete: 

inside  end  out 


Trashracks : 

low  and  high  stage 


Cates: 

including  lifting 
device,  stem,  guides, 
disc,  flap 

Structure  Drainage: 

Structure,  Railing, 
Grates,  Barriers, 
etc. 


Safety  Items: 


COMMENTS 


CHANNEL 


Cracking _ ;  Spalling _ ;  Other  deterioration 

_ 5  Excessive  movement  (check  joints) _ ; 

Waterstops _ ;  Joint  sealant _ ;  Other _ . 

Condition  of  protective  coatings _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ j  Need  of  gratings  due  to  beaver _ ; 

Safety  condition  (protruding  fastenings,  sharp 
edges,  etc.) _ ;  Other _ . 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  fasten¬ 
ings _ ;  Stem  alignment _ ;  Operation _ ; 

Lubrication _ ;  Wood  decay _ ;  Other _ . 

Report  under  "Embankment  and  Other  Drains" 

Condition  of  protective  coating _ ;  Corrosion 

_ ;  Damaged  parts _ ;  Condition  of  Fasten¬ 
ings _ ;  Wood  decay _ ;  Safety  condition 

(protruding  fastenings,  sharp  edges,  etc.) 

_ ;  Other _ . 

Condition  of  warning ' signs _ ;  Condition  of 

safety  equipment _ ;  Other _ . 


Stream  obstructions. 

Debris  in  stream.  .  . 

Sediment  bars  controlled. 

Plunge  pool  stability.  . 

Fish  habitat  appurtenances 
Riprap  --  Report  under  "Riprap"  ( 


COMMENTS 


BAS. IN  SHOOK  Mul  T 1P1  l  HOnHO^C  0*M  NO 
CHAIN  AM,  CAftHOLL  COUNI  V.  Nt*  HAMP  .ml 

PLAN  OF  STRUCTURAL  WORKS 


FOR  RISER 


APPENDIX  C  -  PHOTOGRAPHS 


Page 

LOCATION  PLAN 

Site  Plan  Sketch  C-l 

PHOTOGRAPHS 


No. 

Title 

Roll 

Frame 

Page 

1. 

Overview  of  Site  1  -  Basin  Brook 

Dam  from  right  side  of  dam 

10 

14 

vi 

2. 

Upstream  slope 

10 

1 

C-2 

3. 

Toe  of  upstream  slope  adjacent 
to  principal  spillway 

10 

6 

C-2 

4. 

Alignment  of  embankment  crest 
from  right  end 

B6 

3A 

C-3 

5. 

Crest  of  dam  and  left  abutment 

10 

8 

C-3 

6. 

Downstream  slope  from  crest  of 
embankment 

B6 

4A 

C-4 

7. 

Emergency  spillway  looking  down¬ 
stream 

B5 

19A 

C-4 

8. 

Principal  spillway 

10 

3 

C-5 

9. 

Flow  into  principal  spillway 
through  orifices  and  interior  ladder 

B6 

16A 

C-5 

10. 

Riprap  lined  plunge  pool 

10 

10 

C-6 

11. 

Principal  spillway  and  blanket 
drain  outlets 

10 

9 

C-6 

12. 

Flow  from  blanket  drain  outlet 
with  iron  oxide  deposit 

10 

19 

C-7 

RIGHT  SIDE 


Sitr*  1  -  Basin  Brook  Dam 
Chatham,  New  Hampshire 

Sill  PtAN  SKFTCH 

St  .ili-r  1"  100'  f  ehmary  1VM0 


UllOOliti  Itl 


•  «*  V  *.*  v  *.*  *■  -  *  •  *  *  ‘  *  • 


<434  920 


■ti. 


■\n 


APPENDIX  D  -  HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


MAPS 

Drainage  Area  and  Dam  Failure  Impact 
Area  Map 


COMPUTATIONS 

Elevations,  Surface  Areas,  Storage  Capacities, 
Size  Classification  and  Hazard  Classification 
Test  Flood  Determination  and  Spillway  and  Outlet 
Works  Details 

Stage-Discharge  and  Storage-Elevation  Curves 
Surcharge— Storage  Routing  and  Outlet  Works 
Dam  Failure  Analysis 


Page 

D-l 

D-2 

D-3 


D-4 

D-5 

D-6 


CAMP  DRESSER  *  McKEE 


JOB  NQ.aglLS 
DATE  CHECKED-ZJlU 
CHECKED  BY  JfrC 


COMPUTED  BY 
DATE 
PAGE  NO. 


_  _ | . .  727/?  o/*  Z2&77 

_ L_/Ser.  <?/"  Zbsrr  £/*/.  <638.5 

_ :  /hfIC/jCB-/'  3pi7/uJ0Uj  •’ 

. . . . .  1 _ _  ...  .Z/?v<  <?/*  Or/i‘ce  5/e\/  66/.  3 

_ L .  £res>t  a>f  £/ aer  £/si/  676.  3 

!  Snerjenetj  Sp/Z/tc* aty  d/es/  8/eZ.  673.  5 


Jc/e/Z7C£  /  5Toe/Q<se  O/JPfQC/T/55 


£££)/. 

rtees 

5TOB/J63 

66/.  5 

26.3 

///o 

676.5 

5</.0 

527.0 

675.5 

73.0 

867.0 

67 S.  7 

7/.0 

8330 

63/ 3 

<?3.0 

J3Z7.0 

Drajnagc  //red* 

*/jqz£  azres 

*  3.0  jp.  m\ 


fifo/es :  .  \ 

/  o/b/aJned frp/rf  efes/gner's  reeo/ds  ( 5CS) 

_. _ 72/a./  j/orage  /n  dC/e-rr.  j  dedoc  r  ///££-{+ 

. .  .  .  /4>  determine  So  rebate  s-forage. 

5/8 £  CLASS /F/C/4  T/O^ 

"tkjfA7~=6e/.  3-638  3  -  V3  /Z. 

_  5&ragc  a./  Zcp  of  c/d/rt  —  ^  360  OC-f/. 

7  . 7:  '£,£«'  /js  iA/r/?£A4£n/rtTF 

/te&jgp  d/Pss  /P/gpr/od 

i 

_1 —£bsee/.60.£fte  /esu/ts  cZ  /he  akm  Zczi'/yne  faiaJgc/jj  a, 

_]_  fai/urc  coco/d  reso//  /n  the  pc  ten  //  <z/  /css  ar  /ncnz 
.i.  jtiasi  a.  teco  h'</e$. 

J _ dzscbrd'  dZzsf/r/ccL  t*&/7  Ss  H/3H 


CAMP  DRESSER  A  McKEE 


PROJECT. 

DETAIL. 


XA/Sff 


JOB  wr.  zvrris-^1  -  r  COMPUTED  BY_i 

DATE  r-ucnrcn  / -21-20  DATE 

CHECKED  by  Joe _ /?  . _  PAGE  NO - 


test  ncop  detegm/a/atioia 

for  asz  /hitsrrrfed/dLfe  Site.  aod  fifafi  Msardj  dOE 
Guidelines  q /V*  cl  rest  flood  ebuaJ  b  the. 
TtobaJble  Mdjunmnfl  Flocd  (PMF) . 

COE  GoidetCne  fan/E  Q^e  CL  f/AF  /rff/ccO  of 

2  yee  asm  for  DA.  erf  3  sg>  /7)i.  /xM'r/g  /noon  ta rods 
/emtio*.  _ _  _  '  ^ 

//AS)  /4s/  flood  /AfbcO  =  '2;¥aOd<tft S/77i2 -  7,260  cfs 
SPILLWAY  AMD  OUTLET  WO&K5  DETAILS 


A/rtci/xuf  $»//coaa:  A.  Condotf 

f2‘Shx.ge  Hop-  A  Znsiate  Dio*.  *  -  —  -  -  -  30 

/hjot\  2.  /e/iof/z  -  -  -  -  —  -  -  -  2/6>  ft. 

_ _  S.  &ser  t  t 

.  ...  .  A  Znstc/e  Dimensions  -  -  -  -  3.0  x 
2.  t/f  t  ftoar  to  curst)  -  -  —  2B  ft. 

6.  dor  Length  -  --  --  --  -  /0  ft. 

D.  Or  fee.  ibrnest s/ons  -  -  -  -  27* X  // A3 


Emergence  Soil/coauu’  A.  Widlh  -  - 

J  2.  Side  Stapes 


A.  Widlh  - - £ZS  ft 

6.  Side  Stapes  -  -  - - /.*//  57 

C.  Length  of  fo/ei  Sect - SO  ft. 

D.  Exit  S/ape . D.Of 


£).  Exit  S/ape . &  Of 

A/o  fe:  4  daM.  dbfaJced  from  dcS/fAer'S  records  (SCS) 


2*ff  Drain  Cjper. 


Crest  of  Eiser  EteV.  670' 5 


n  1 


IrV-  cf firf/ce 

E/ev.  64/5 _ 


'  —  • 

l  V  I 

i  I  I 


EAST  t  ASST  FACES 

TWO  •  5  TA6E  DROP  -I A  IE 


page  3 


CAMP  DRESSER  *  McKEE  CLIENT  HALEY  f  NLD(Z\CM  J08  Kin  ZtCi'IU'ET -U  COMPUTED  BY  U  t-U 

EHnjECT  £WM  IMSP. _  DATE  CHECKFn  !•  it- SO  OATF  yV  jftO 

cetah  EOX/kJ  RE.  DAM  d/  CHECKED  »v  *  &■  PAGE  NO  T. 

_  i  ! 

\  fo&ct/gg&e -  S7ZXZ/KE  ZOOTiNCr 

- | — - Test  Flood  ZrffauJ  (Qft )  .  •  7j  ZOO  eft 

- j_...  Surcharge  Height  fa  pass  dfp,  -  OS/.O 

..  .  .it . 57C&i  =  JZOoac-tt.  *  !Z/ft.  -  75#/ 

_ .  1920  dere 5 

~  ~Qn’  W<  (i-  ***/?*) 

. . .  ..  .  =  7200(1-7^/19)  *  / 260  c/i 

_ Surcharge  fit  2  ~  // 

S>7QZ?  -  /Q7Q  t  /Z  s 
/920 

. .  STOfZA'  -  (o>6?+  7-s)/z=  7./" 

Hpz "* '7Z0o(l-7l/i<? )  s  4,5/0  c/s 

. . - .  Surcharge  /£%  =  Ei  67f-  7 

_  SToZs*  /o75jn2  s  6. 7Z,> 

.  i?ZO 

II. .  ’  572^  =  /■  //J/T  *  <*•?/  ' 

' _ _ _  -  7Eco  ( /  -  J  =  ^  550  cr/5  /  52^  ^£<3?  <r/£ 


.  7Esr  fuod  zmfloy/  »  7zoo  cfs 

....  edoted  test  flood  cotelovJ  '  %6ao  cfs 

TEST  FLOOD  ELEVATION  -  75 


00TLE7  vjOFJCS  ... 


_ _  7he  reser/oir  </ra/f7  <3/7s/sts  0/ a*  Gates/  2/* pipe 

_ L-.  /eadina  From  the  reservoir  to  the  Drop-Jsi/et  /truer 

_ ; _ h  Z ftp  ff.  iooa ,  36  "d  conduit  conveys  d/scharyes 

t/cn?  the  Dr/p  -  Infer  ihroegh  ihe  dani  fa  the 
j  p/unge  joeoi  at  the  d/s  toe  0/  the  da/77 > _ _ _ 


dssume  irf/ci  ccofao/‘>  with  H/.S.  at  Xr>/ of  &fice 
■  C Ebv  66/- 5/  y  t  tz  a  .  / 

_ _ i _  £)  -  0.0S  *  TT(t)  *  ( ? <32.  Z*/9J  s  93  ctSj  $xu  90 C A 


1 


CAMP  DRESSER  *  McKEE  CLIENT. 

PROJECT. 

DETAIL. 


JOB  NO.. 
DATE  CHECKED. 
CHECKED  BY. 


COMPUTED  BY. 

DATE. 
PAGE  NO  . 


P4M  FFJIUR6. 

Fefa/rf  a/ jQzrt  -  ^3  A  .  r.  . 

/erg/h  of  D&n  0.4  A/jc/'/jetjfir  -  350  fr.  ( from  /h>  l 

ty=S/i7  (od*3So)  (3Z.z)'^ (43?^ *  66, 370  c/s 

fh>/ecf  t//3cfjaLr<ic.  as///?  veaervoiF  acf  /op  0/ dfxsrr 
4J  ~  qcco  *7su 

//eo  covBmec/  f/cuJ  a*f  faj/orc  /s 

_ _  QPf  =  8,  coo  +  370  -  7^¥oo  c7s 

Fcavih  7/a.  / 


Bridj 


yf/Cb/cf  C 


W  0°O  H 

r 

JJimawhilw  - - - — 

£/.  570  ' 1 

vetw  ffom  o/s 


u 


0/574.5 


£1.566.5 


x-secT-  or  fzre  //z  eziose  4  effective.  v/b/f  . 


Fhsssufi: Ffay/ (Qc)  -  0-35  *  (Vl*8)  (2%h)  2g  278.6  (64-4  h) 
Z/eiF  flouJ  (Qw)’  3.8  *lp(H)f/Z  T  2.6  <  Lf  *(h)3/Z 


I  8Z1D56 
Floy/ 
Ccfs) 


y/JTJE  Floy/ 


17  (tfs)  Ei  (cfs) 


2,240  1400 

//.040  7270 

25. 040  /k  650 
41,490  25,930 


75T8L 


857 


6T0CF68 


I [*1 

7*1 


f/M 

\f*l 


'll*. 


¥*%f. 


7/MKA 


% 


J2oorz  Qp,  /bnocgh  jZeach  1 

<2/|  T  ±  ?^VCO  (h  ZZ7/t‘36o'j  -  6/,  980  dfs  ... 

y2  =  zoy  ac-(i  . 

VA*(2Z~1+  Z0ji)/z*  z/ 8  etc -ft 

_______  (/-ZJ8//3bO% )  »  62,  dyOcfs 

Stage  =  5SS’,  O  or  J  ff.  afoVe  /c>a? 

point  or  8te.  i/3 

Peach  A/o.Z 

Pram  Pdzct?  M?./  { 8fe  i/3  dridqe  )  h  k/OodSv7 
hr  (c/qc  aver  do  id  Piver^  distance  ~  // 

£xistf'na  d€V<e/opn?&?f  jne/odes  one  structure 
^/topofi-  u/5  of  vVooden  bridge  on  bank:  or 
river  artd  8  cot  facts  on  n'Q/bd  dan  id. 
of  nvcr  auf  ouoccfza  u6rudoe>  wirh  pi  it 

_ efev.  at.  about  fp  of  bridge,  2*  tie  „ 

event  or  a,  cbm  tailove,  assume  ouocden  bridge 
Looold  be  uXLzhed  out. 


idee 


P/<j.  cianrfe  /  5  *  0-0 007 

v ^  vi«/ 


550 

552 

55/ 

55k 

.557 


3,  3oo 
!  1,000 
21,  *foo 
55.  too 
id  ooo 


160 

260 

340 

420 

460 
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CAMP  DRESSER  &  McKEE  CLIENT 
PROJECT 


VM2U 


8ou/e  Qpt  r/tr&uj/f  J&raa/r  2. 

...  T  63,  470  (/-  4 36/ 360^  -  43,  440  6 A 
42  9  3£3  ac-//. 

fa-*  (436*  383)/z  *  4C7?.5  dc-// 

.  :  -:  62,  470  (/- 40?.  S //36o)  -  43;  660  <?A 

o/ctge.  =  £/.  555.  Z  or  7  /A.  Above-  Ay*  o/~ 
•  J  Ax&4e/)  6rie/pQ  dr 4  O/Z/s  r/  ~  8 

_ _  CO  A/ 0,6/23  00  /-JyAA  beZ/7^0.  feAer/iO/ 

/oss  or  //Ac  /*  more  /ban  a,  fe«j- 

A.  //(XC&Jtsf  0/a.55if i'za-/.6r\  is  4/<Sf/ 


ffojec!  ?b<Lfje  poor  A  /aJ/ore  8  &  ooo  eA 

tobicL  Ccsoo/d  0/ertop  8/e  //3  Act  **  y/  A/.  dncA 
//<£  4/5  4/ocx/eo  6P/cAje  Aij  ~  J3.S  ff. 

1/  /kilure  ouere  k>  oCCor  ujilL  reservoi  r  level 
(hi  <2 lev.  67  s.  7  ( Des/jo  /Af//r  X/aAer  -  /oo  rr  iho. 

//e/7  $p,  *  8p{  +  2/ocA 

_ =  8/27(0.4/350) (sz. z)  '*(675.1-638.  s)^  t  2/0 . 

-  53, 400  +  ZJO  -  53,6/0  cA 


W0  pr/or  A  Ati/ore  ( 8/0  c/s)  6up< 
prefer?  r  ary  pr/br  po/eo  A /a  /  Aaeara. 
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INFORMATION  AS  CONTAINED  IN  THE 
NATIONAL  INVENTORY  OF  DAMS _ 


